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The study of yeast flora of grapes is important from the enological point of 
view, particularly where natural fermentation is practised. Microbiologists have 
paid considerable attention to the naturally occurring yeasts of grapes and wines, 
e. g. MRAK and McCwNG (1940), DoMERCQ (1956, 1957), To1Eoo et aL (1959) to the yeast 
flora of grapes of California, France and Brazil respectively, and VAUGHN (1956),
VERONA and FLORENZANO (1956), JOSLYN and AMERINE (1964) and AMERINE and KuNKEE 
(1968) to various other aspects of grapes, musts and wines. 
This paper reports on the nature and occurrence of yeast flora of Haryana 
grapes and their sequential appearance in musts and wines prepared therefrom. 
Materials and Methods 
Seven different varieties of grapes widely grown in Haryana were selected, 
viz. Beauty seedless, Perlette A, Perlette B, Pearl of Csaba, Anab-e-Shahi, Selec­
tion-seven and Bhokri. Except for Perlette B and Bhokri, obtained through the 
courtesy of Mr. LAVAN S1NGH from his farm 14 km away, the others were drawn from 
the farms of the University. The yeasts were isolated by enrichment culture proce­
dures normally employed for the purposes and were taxonomically characterized 
by the methods of Loomm and KREGER-VAN Ru (1967). 
Results and Discussion 
More than one hundred isolates of yeasts were made from juice, must (at dif­
ferent stages of fermentation) and wine prepared from the above named grape 
varieties. The isolates represented 14 species of 6 different genera, i. e. Saccharo­
myces, Schizosaccharomyces, Endomycopsis, Debaryomyces, Candida and Rhodoto­
nila. Table 1 shows the species encountered during this investigation and the stage 
at which they were isolated. Clearly, the sporogenous yeasts were dominant as 11 
of these strains were sporogenous while only 3 belonged to the asporogenous group. 
The predominance of sporogenous yeasts in nature has been reported by C1FERR1 
(1941) and DoMERCQ (1956). 
Among the sporogenous yeasts Saccharomyces was the most frequently en­
countered during the fermentation and all but one of its species were identified as 
S. cerevisiae, S. cerevisiae var. ellipsoideus, S. steineri, S. carlsbergensis and S.
mellis. They outnumbered all others in their frequency of occurrence in juice, must
as well as wine. MRAK and McCwNG in 1940 and very recently MINARIK and NAGYOVA
(1966) had also noticed Saccharomyces and apiculate yeasts as dominant in grapes
and in musts during early stages of fermentation, whereas DoMERCQ (1957) encoun­
tered more abundantly in the French vineyards of Bordeaux region Kloeckera api-
1) Taken from the Thesis submitted by Miss s. RELAN for the partial fulfillment of the require­
ment for the degree of Master of Science, in Microbiology to the Haryana Agricultural Uni­
versity, Hissar. 
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culata and S. cerevisiae. 
MARQUES (1963-1964) reported the isolation of fourteen strains of wine yeasts 
from port-producing districts of Portugal and found them to be of the Saccharomy­
ces species. To1.mo et al. (1959) also found in fermenting musts S. carlsbergensis and 
S. cerevisiae var. ellipsoideus as much as 82 per cent of the isolates. The occurrence
of S. cerevisiae, S. cerevisiae var. ellipsoideus and S. carlsbergensis was not unusual;
but S. steineri found by us had not been isolated so frequently by others, except by 
DoMERt::Q (1957) who reported on its occurrence in French vineyards. S. mellis was 
encountered by us in the must of Selection-seven only but it may be useful in the 
production of desert wine because it is unable to ferment sugars except dextrose. 
The unidentified yeast was isolated from must of Bhokri. Like other Saccharo­
myces, it had round and oval shaped cells and resembled S. cerevisiae var. ellipsoi­
deus in its fermentation charactristics except that it was unable to ferment maltose. 
Only one species of yeast belonging to genus Debaryomyces, i. e. D. vini was 
isolated from must of the variety Perlette B. TotEDO et al. (1959) reported the 
presence of Debaryomyces species in fermenting musts. According to TABUCHI et al. 
(1969) this yeast could produce citric acid from glucose in shake cultures and thus 
bring about an increase in the total acidity of wine. The species seems to be of some 
use in case of grapes having low acidity, provided it fulfils other requirements of a 
wine yeast. 
Schizosaccharomyces pombe was isolated from musts of Perlette B and Bhokri. 
The occurrence of this yeast on grapes or grape must has not been previously re­
ported, except by BHARDWAJ (1970) in the musts of Haryana grapes. Schizosaccharo­
myces yeasts are known to ferment and transform malic acid into alcohol (PEYNAUD 
et SuDRAUV 1964). BENDA and SCHMITT (1969) in fact tested some strains of S. pombe 
for their influence on the decomposition of malic acid and development of the 
organoleptic quality of wine and reported that in many cases musts inoculated with 
strains of Schizosaccharomyces produced wines of superior quality. 
Three different strains Endomycopsis fibuliger, E. fibuliger var. monospora and 
E. fibuliger var. bispora were identified. These yeasts were present in all the wines 
and found to be responsible for the formation of 'mat', i. e. pellicle of yeast growth, 
on their surface. The presence of this yeast in grapes, musts or wines has not been 
reported, so far as is known, in other countries. But in contrast, this yeast was found 
to be prevalent in Haryana grapes. These yeasts are undesirable as they can utilize 
ethanol as a source of carbon.
Two species of genus Candida i. e. C. pulcherrima and C. gulliermondii were 
isolated during the present studies. C. pulcherrima was found to be associated with 
grapes of almost all varieties while C. guilliermondii was isolated from juice of 
variety Perlette B only. The occurrence of species of genus Candida in French 
musts has been reported by DoMERCQ (1956). The presence of C. pulcherrima in must 
has also been reported by MINARIK und NAGYOVA (1966). They found that there was a 
typical association of C. pulcherrima and Kloeckera apiculata in freshly crushed 
musts. But the absence of K. apiculata was noteworthy as none of the apiculate 
yeasts were found to be present. C. guilliermondii has been isolated by TAKEDA and 
TsuKAHARA (1969) from grape mashes. Since some of these yeasts, like Endomocops-is 
sp., can utilize alcohol as a source of carbon, their presence in wine is undesirable. 
One pigmented yeast Rhodotorula glutinis was isolated from must of Beauty 
seedless. MAvLANI and GutYAMOVA (1968), while studying the asporogenic yeasts iso­
lated out of 186 grapes and vinous substrates from different wine making regions of 
Uzbekistan, found that Rhodotorula was one of the most widespread forms. 
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Se q u e n t i al o c c ur r e n c e
In general, the sequence of yeasts is Candida species in juice followed by Sac­
charomyces and Schizosaccharomyces in musts and mostly by Saccharomyces dur­
ing fermentation. Apparently, fermentation of must is initiated by different species 
of Candida invariably present in the juice; Schizosaccharomyces pombe, R. glutinis 
and S. carlsbergensis then become active, say at the middle of the fermentation pro­
cess, and during the later, perhaps critical, stage the genus Saccharomyces takes 
over to complete the more active period of fermentation and the Sacch. spp. 
remain till the end of fermentation. Only after the fermentation is over do the mat 
forming yeasts like the Endomycopsis species make their appearance. 
The pattern of yeast flora and the sequence of yeast spontaneously fermenting 
red wine mashes in Czechoslovakia as reported by MINARIK (1964) were different 
in that the fermentation was initiated by some K. apiculata and C. pulcherrima and 
continued by S. vini and S. oviformis. MINARIK and NAGYOVA (1966) again confirmed 
the typical association of K. apiculata and C. pulcherrima in the freshly crushed 
musts and of S. cerevisiae var. ellipsoideus and S. oviformis in the fermenting 
must, as well as the role of the former yeasts in the initiation of fermentation and 
that of the latter in the completion of fermenation. But no K. apiculata and S. ovi­
formis have so far been isolated by the present or other authors in the fermentation 
of wines. 
Summary 
More than one hundred isolates of yeasts were taken from juice, must (at dif­
ferent stages of fermentation) and wine prepared from seven different grape 
varieties grown in Haryana. The isolates fell into 6 genera and 14 species. 
Saccharomyces yeasts were the most frequently encountered species during the 
fermentation, and all but one were identified as S. cerevisiae, S. cerevisiae var. 
eUipsoideus, S. steineri, S. carlsbergensis and S. meUis. Schizosaccharomyces pombe, 
Debaryomyces vini, Candida pulcherrima, C. guilliermondii, Endomycopsis fibuliger, 
E. fibuliger var. monospora and E. fibuliger var. bispora were the other strains
isolated.
The occurrence of Schizosaccharomyces pombe and strains of Endomocopsis 
fibuliger is of interest in this connection when it is considered that Kloeckera api­
culata and Saccharomyces oviformis have been significantly absent in Haryana 
grapes and musts. 
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